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LETTER OF TRANSMITTAL. 


U.S. DEPARTMENT OF AGRICULTURE, 
Bureau or PLant Inpustry, 
OFFICE OF THE CHIEF, 
Washington, D. C., June 24, 1913. 


Srer: I have the honor to transmit and to recommend for publica- 
tion as a Farmers’ Bulletin the accompanying manuscript entitled 
‘‘Kafir as a Grain Crop,’ prepared by Messrs. Carleton R. Ball, 
Agronomist and Acting Cerealist in Charge, and Benton E. Rothgeb, 
Scientific Assistant, Office of Cereal Investigations. 

The rapid increase of settlement in the dry-land areas, where kafir 
and other grain sorghums are important, and the widespread promo- 
tion of kafir growing by various agencies have resulted in the greatly 
increased demand for information regarding kafir varieties and 
methods of growing them. It is estimated that more than a million 
acres of corn in western Oklahoma were replaced by kafir in the 
single season of 1912 and that the expansion of kafir growing in that 
State will befully as great in 1913. A similar though less pronounced 
movement is taking place in western Kansas and western Texas. 

Respectfully, 
Wo. A. TayLor, 
Chief of Bureau, 

Hen. D. F. Houston, 

Secretary of Agriculture. 
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B. P. I.—937. 


KAFIR AS A GRAIN CROP. 


INTRODUCTION. 


Kafir varieties were introduced into the United States from south- 
eastern Africa in 1876. They were first introduced into the Great 
Plains area about 25 years ago, when the rapid settlement of the dry 
lands created a demand for drought-resistant crops, and have since 
held first place among the sorghums grown. 


DESCRIPTION AND ADAPTATION. 


The kafirs may be separated from the other sorghums by their 
stout, stocky, short-jointed stems (see fig. 3); their broad, stiff leaves, 
12 to 16 or 18 in number, set very close together, especially on the 
lower half of the stem; and their erect, cylindrical or oblong, and 
heavy heads (fig. 1) of medium-sized oval seeds which are about 
half covered by the short glumes or hulls. In juiciness the stalks 
are intermediate between the sorgos, which are very full of sweet 
juice, on the one hand, and the milos, durra, and kaoliangs, in which 
the pith is rather dry, on the other. 

The kafirs are grown for grain production from the Gulf of Mexico 
north to southern Nebraska and west to eastern Colorado in the 
Great Plains area. Only the very earliest can be grown successfully 
at these northern and western limits. They are grown also in Cali- 
fornia, but not in the Great Basin nor in the Pacific Northwest. 

Like all sorghums, the kafirs are sensitive to the effects of cold and 
must not be planted until the soil is well warmed in the spring. This 
is usually about 15 days later than the date for planting corn. Even 
then the early growth is very slow. 


VARIETIES. 


There are now five fairly well marked varieties of kafir under cul- 
tivation in the United States. These are White kafir, Blackhull 
kafir, Dwarf Blackhull kafir, Pink kafir, and Red kafir. More Black- 
hull kafir is grown than of all the others combined. The Dwarf 
Blackhull is a newly developed form which probably will soon sup- 
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6 KAFIR AS A GRAIN CROP. 


plant the standard Blackhull throughout much of its present range 
Many other forms and varieties have been introduced and tested, but 


none has yet been found of certain value. 
These varieties may be readily distinguished by the following 


simple key: 


Fig. 1.—Heads of four varieties of kafir: A, White kafir; B, Guinea kafir (Guinea corn of the West 
Indies); C, Blackhull kafir; D, Red kafir. (About one-third natural size). 


Seeds white, glumes white White kafir. 

glumes black, stalks 5 to 8 feet tall.. Blackhull kafir. 
glumes black, stalks 3 to 4} feet tall. . Dwarf Blackhull kafir. 
Pink kafir. 

Red kafir. 


Seeds white, 
Seeds white, 
Seeds pink, glumes white 
Seeds red, glumes black 
A brief description of each variety, with a discussion of its adapta- 


tion, is given herewith. 


it 
up. 





KAFIR AS A GRAIN CROP. 


White Kafir. 


White kafir, one of the original introductions, was once extensively 
grown, but has been largely displaced by the Blackhull kafir. It is 
rather dwarf, usually only 34 to 5 feet high in the dry-land areas, 
and is quite early, the earliest, in fact, of all varieties. The leaves 
are fewer and smaller and the heads are more slender than those of 
BlackhulJl kafir. The seeds and the hulls are white. Properly called 
White kafir, the name ‘‘ White-hulled White” is occasionally applied 
to it. 


Fia. 2.—A field of Blackhull kafir at the Kansas State substation, Dodge City, Kans., September 1, 1911. 


Its chief value lies in its early maturity, but the heads frequently 
remain partly inclosed in the boot or upper leaf-sheath, especially in 
unfavorable seasons. It is not recommended for general cultivation. 


Blackhull Kafir. 


Blackhull kafir is the most widely grown of all the kafir varieties 
(fig. 2), owing to its satisfactory habits and high grain yields. The 
stalks are stout and usually grow to a height of 5 to 6 feet in the dry- 
land area, and 6 to 8 feet elsewhere. The leaves are 12 to 16 or 18 in 
number, 2 to 3 feet long, and 3 to 5 inches wide. The heads are 
stout, rather compact, 10 to 14 inches long, with black hulls and 
white seeds. The heads are normally completely exserted from the 
boot. 





KAFIR AS A GRAIN CROP. 


This variety requires from 115 to 140 days to mature, depending 
on the locality and seasonal conditions. It is not as early as either 
the White kafir or the Dwarf Blackhull form (figs. 3 and 4) and 
therefore can not be ripened successfully at as high elevations or in as 
northern localities. It does well as far north as the north line of 
astern Kansas, but in general is not as well adapted to the high 
plains of northwestern Texas, eastern Colorado, and northwestern 
Kansas as are the earlier varieties mentioned. 


Fig. 3.—A plat of Blackhull kafir (C. I. No. 71) on the experiment farm at Dalhart, Tex., August 31, 1911, 
Compare the stage of development with that of the Dwarf Blackhull kafir in figure 4, planted on the 
same day in an adjacent plat. 

Blackhull kafir should not be confused with a somewhat similar 
but much later ripening plant of little value, sold under the names 

‘African millet,” ‘branching dhoura,”’ ete. 


Dwarf Blackhull Kafir. 


Dwarf Blackhull kafir is a newly developed form of the Blackhull 
variety. It originated as a sport from an early-maturing selection of 
ordinary Blackhull kafir. It grows only 3 to 4} feet in height under 
dry-land conditions and matures from five to ten days earlier than 
the standard Blackhull strains (figs. 3 and 4). It differs from the 
ordinary Blackhull kafir, both in dwarf stature and earliness. These 
are two very important factors, however, in the value of a reliable 
grain crop in a large part of the Great Plains area. Both earliness 
and dwarf stature permit the maturing of the crop of seed with the 
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use of less water than would otherwise be necessary. LEarliness also 
permits maturing under the conditions of short season which are found 
in the high plains, where the first fall frosts sometimes occur in the 
last days of August. 

The culture of this variety is being rapidly extended into the higher 
portion of the central and southern Great Plains area, which was men- 
tioned under Blackhull kafir. In this section it is increasing the pro- 
duction of the kafirs. It is probable that within a few years it will 

. 


Fig. 4.—A plat of Dwarf Blackhul] kafir (C. I. No. 340) on the experiment farm at Dalhart, Tex., August 31, 
1911. Compare its earliness with that of standard Blackhull kafir (fig. 3) planted on the same day. 


supplant the standard Blackhull varieties not only in these higher 
sections but in a portion of the lower areas where it is desired to use 
a header in harvesting the crop. 


Pink Kafir. 


Recent introductions of many kafir forms from South Africa have 
brought to light some with seeds of various shades of pink and light 
red, more or less intermediate between the white-seeded and red- 
seeded sorts. Two or three of the best of these have been introduced 
to cultivation as forage varieties under the name of ‘‘Pink kafir.” 
None has yet shown special value as a grain producer. 
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10 KAFIR AS A GRAIN CROP. 


Red Kafir. 


Red kafir (fig. 5) is one of the original introductions and was once 
grown more extensively than at present. It has been largely replaced 
by the Blackhull kafir, partly because of its red seeds and partly 
because of the more elongated head. In habit of growth it is not 
very different from the Blackhull variety, although the leaves are 
slightly narrower and perhaps a little darker in color than those of 
the Blackhull. The heads are long and cylindrical, sometimes reach- 
ing a length of 18 to 20 inches (fig.1,D). The seeds are red and the 
glumes a deep red or black. In the eastern part of the Great Plains 
it has been claimed to ripen earlier than the standard Blackhull sorts. 


Fic. 5.—End view ofa plat of Red kafir at the Cereal Field Station, Amarillo, Tex., September 10, 1907. 


Under the drier conditions and higher elevations of the western por- 
tion of this area, however, it has almost always been later in maturing. 

Owing to the length of the heads and the height of the stalk it is 
not so well adapted to harvesting with a grain header as are the 
shorter varieties. On the other hand, the red seeds are not so attrac- 
tive to birds as white seeds, probably because of their higher tannin 
content, at least before ripening. 


CULTURE OF THE CROP. 


The different varieties are so similar in habit that they do not 
require different cultural treatment. Different treatment is re- 
quired, however, in different sections and in different seasons, and on 
different soils in the same section. 
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KAFIR AS A GRAIN CROP. 
PREPARATION OF THE SEED BED. 


It is generally conceded that fall plowing is preferable to spring 
plowing. The quantity of precipitation during the winter determines 
the relative value of fall plowing and spring plowing. Fall plowing 
has the advantage if the precipitation during the winter is heavy, as 
it is better fitted to catch and absorb the moisture from either rain 
or melting snow. 

Plowing should be deep, whether done in the fall or spring. The 
land should then be well worked in the spring with a harrow or 
disk before planting. Time spent in preparing a fine, even seed 
bed is well worth while. It not only aids germination and so insures 


‘Fig. 6.—A lister planter for planting corn and grain sorghums in furrows at the Hays branch station Hays, 
Kans. 

2 more uniform stand, but also germinates weed seeds and destroys 

large numbers of young weeds. 

On all soils subject to blowing listing is preferable to plowing. 
Listing not only largely prevents the blowing of the soil, but also 
protects the young plants from being cut off by moving soil grains. 
The lister is essentially a plow with a double moldboard (fig. 6). 
It quts a wide and deep furrow, turning the soil therefrom on the 
unbroken Jand on either side. Listing differs from plowing, therefore, 
in that the furrow just made is not filled at the next round, but the 
next furrow is made from 2} to 34 feet away from the first. The 
land:is-thus left in alternate furrows and unbroken ridges, the loose 
soil from the adjacent furrows being piled on top of the ridges. 

The. listing is done in the fall and the land lies over winter in this 
rough, condition. Since the prevailing winds are from the southwest 
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or the northwest, the listing is done east and west where possible. 
The winter snowfall is held to a large extent in the lister furrows, 
and is thus distributed fairly evenly over the entire field, instead of 
drifting into the fence rows or blowing entirely off the land. When 
the soil begins to drift under the influence of the spring winds of 
March and April the only effect is to move the soil from the ridges 
into the adjacent furrows. Preparing the land for planting in the 
spring is done in two ways: (1) By relisting, which is done by 
breaking the ridges with the lister and thus partially filling the ad- 
jacent furrows; or (2) by working down the lister ridges with the 
disk harrow. In the first case the crop will be planted with the lister 
planter in the new furrows opened, while in the second it will be 
surface-planted. 
GOOD SEED. 


A uniform stand and uniform crop are necessary to produce a maxi- 
mum yield. These can be obtained only by planting pure seed of 
strong vitality or germinating power. The best farm method of 
obtaining pure seed of good vitality is by going through the field 
before the crop is harvested and gathering enough typical heads to 
furnish seed for the following season. 

The kafirs cross readily with other sorghums, including sorgo, durra, 
milo, broom corn, etc., which are commonly grown in the kafir area. 
The prevailing winds in the Great Plains area are from the south, and 
pollen is carried a considerable distance to the north. For this rea- 
son no heads intended for seed purposes should be selected from a 
part of the kafir field which is within 15 or 20 rods of a field of any 
other sorghum crop. The common practice of getting seed for 
planting from the bin of bulk seed should be abandoned. 

Selected heads should be strung on a cord or wire, hung to the 
rafters or wall of a granary or some dry shed, and left unthrashed 
until spring. Before the time for planting the seed should be tested 
for its germinating power. Well-selected and well-stored seed will 
show a germination of 99 to 100 per cent. The method of testing is 
simple, and the operation can be easily performed on any farm. 
Place 100 or 200 seeds between pieces of blotting paper or cloth, place 
these between plates, and keep moist. They should be set in a warm 
room and allowed to germinate from four to six days. The seed used 
in this test should always be an average sample of that which is to 
be planted. 

PLANTING. 


Time of Planting. 


The time for planting kafir is from 10 days to 2 weeks later than 
the average date for planting corn in any given locality. Like most 
other sorghums, kafir is a subtropical plant, and the seed will not 
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germinate readily in cold soil. The seed may rot before germination 
takes place, or the slow-growing y oung plants may be choked by weeds. 
The result will be a poor stand or, in extreme cases, no stand at all. 


Rate of Planting. 


The rate of planting will depend somewhat upon whether the crop 
is grown principally for the grain or as a combined grain and forage 
crop. When planted for grain production, the stand should be 
thinner than in the second case. Most corn planters are equipped 
with plates which drop three or four kernels of kafir in a hill at inter- 
vals of 12 to 18 or 20 inches in the row. This makes a comparatively 
thick stand if the seed is of good quality and the conditions are favor- 
able. It is believed that better results are obtained where the <zeds 
are dropped one at a time at intervals of 7 to10 inches. This regular 
spacing of the single plants gives each one a uniform chance to develop. 
It also shades the ground more fully, lowering the evaporation and 
checking the growth of weeds. On the high plains of northwestern 
Texas one plant to each 8 or 9 inches of row space has given the best 
results for a series of years. A slightly thicker seeding will be pos- 
sible at lower elevations and under less severe conditions. 

In planting it must be kept in mind that droughts are of common 
occurrence in the kafir-growing area. The tendency is to plant the 
crop too thick, which results in a total failure of grain in dry seasons. 
A thin stand will produce an excellent yield of grain in a wet season, 
a good yield in a normal season, and a fair yield in a dry season. 
This is more profitable than a thick stand giving a very high yield 
in a wet season and no grain at all in a very dry season. 

Special sorghum plates are provided with most types of corn 
planters. These plates are mostly made to drop the grains in hills. 
Better results may generally be had by buying blank plates and 
having them drilled with holes of the size and number desired. 
These holes should be slightly countersunk from the under side, so 
that the kernels will not become wedged in them. The chief diffi- 
culty is, however, that the plates are so thick that two and some- 
times three seeds get into a hole at once. The plates are made thick 
because they occupy the same space as plates for planting corn. One 
manufacturer of planters has arranged to make a thinner plate which 
will allow but a single kafir seed to enter. The remaining space will 
be occupied by a false plate. 


Method of Planting. 


Kafir may be surface planted with an ordinary corn planter or 
listed with either a single-row or two-row lister planter. That 
method should be used which experience has proved best for a given 
locality. As previously stated under the topic “Preparation of the 
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seed bed,’ listing is preferable in soils subject to blowing. The 
young plants at the bottom of the lister furrow are protected from 
the cutting action of blowing sand or soil grains. In surface-planted 
crops a complete loss sometimes occurs from this cause. 


CULTIVATING. 


The kafir plant makes a slow growth while young and is easily 
choked by weeds. The cultivation of the crop should start early 
in the season and should be frequent enough to destroy all weeds 
and retain a surface mulch for holding moisture in the soil. 

The spike-tooth harrow run either lengthwise or crosswise the 


Fic. 7.—A 2-row Lister cultivator in a field of very young kafir at the Hays branch station, Hays, Kans., 
July 12, 1911. 
rows in surface-planted kafir will give satisfactory results for the first 
two cultivations. The first harrowing should be done about the 
time the plants are appearing above the surface of the soil and the 
second one just before the plants are large enough to be satisfactorily 
worked with the row cultivator. The listed crop must be culti- 
vated with the lister cultivator (fig. 7). For the first cultivation 
the disks are set to turn the soil away from the young plants, after 
which the disks are reversed to throw the soil toward the plants, thus 
filling the furrows and leveling the ridges as the cultivations continue. 
This process gradually buries the first-formed roots and the base of 
the plants and anchors the plants against overthrow by heavy winds 
when the ground is wet. It also places the root system deeper in the 
soil, where the moisture is more abundant and where it will be less 
552 
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easily injured by the cultivator. After the ridges have been leveled 
any ordinary cultivator may be used. 

While the plants are young the cultivation should be deep and 
thorough, thus encouraging a deep root system. Later it should 
be shallow, to retain a surface mulch and not damage or destroy the 
feeding roots. 

HARVESTING. 

The method used in harvesting this crop will vary with the imme- 
diate use that is to be made of it and also with the machinery avail- 
able. It may be (1) cut and shocked in the field or (2) headed in 


the field. 
In the first case the row binder (fig. 8) is commonly used, though 


Fic. 8.—A row binder at work, 


cutting may be done with the sled cutter or by hand, as is frequently 
done with corn. It is then shocked, the size of the shocks varying 
with the preference of the individual farmer. Where the crop is 
headed in the field it may be done in any one of several ways, as (1) 
with the kafir header, (2) with the grain header, or (3) by hand. 

The kafir header, though made especially for this purpose, is not 
in general use and probably is no longer manufactured... The chief 
objections to it are its weight and the resulting difficulty of handling 
it, the inability to adjust it quickly to different heights of stalks in 
the same row or field, and the strain on the wagon body. 

The grain header can be used successfully only on low-growing 
varieties, such as White kafir and Dwarf Blackhull kafir. The wheat 
farmers of western Kansas have used the grain header in this way for 
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harvesting Dwarf milo and are now using it for Dwarf kafir. A 
70-acre field was harvested with a 12-foot header in 1912 at the Hays 
branch experiment station, Hays, Kans., with complete success. 

When hand heading is done, an ordinary pocket knife, a shoemaker’s 
or farrier’s knife, or pruning shears may be used. The head is grasped 
in the left hand and the stalk cut a few inches below the head by a 
single downward slicing stroke of the knife or a single clip of the 
shears. The head is thrown into a wagon box, just as the ear is in 
husking corn. 

A satisfactory row header, running on its own gear and possessing 
easy and rapid adjustment to varying heights of stalk, would fill a 
long-felt want and doubtless would be a profitable invention. 


CURING. 


When the heads alone are harvested they should be spread in thin 
layers or windrows to dry before being bulked or thrashed. Kafir 
heads heat very quickly if put in large bulk while green or damp. 
The loss eaused by heating is sometimes very great. It is a common 
practice where a considerable area is to be headed to start several 
long piles or windrows by putting down a 6 or 8 inch layer of heads 
successively in each, later adding another layer, a few days later 
another layer, and so on. 

If the crop has been cut with a binder the bundles are put in shocks 
and allowed: to cure for two to six weeks before the grain is thrashed. 
Kafir differs from most of the other sorghums in that the stalks and 
leaves remain green until after the grain is ripe. For this reason 
kafir requires a longer time to cure either in the bundle or head than 
other grain sorghums. 

THRASHING. 


An ordinary grain separator is used for thrashing the grain sor- 
ghums. Care is necessary to prevent cracking a large percentage of 
the kernels. If about half the concave teeth are removed arid the 
speed of the cylinder reduced to about 800 revolutions a minute, 
comparatively little grain will be cracked. Grain is not injured but 
is rather improved for feeding purposes by cracking. If the seed is 
to be used for planting, however, the cracked grain is not only a loss 
but the quantity present makes it difficult to adjust the rate of 
seeding. Cracked grain is more likely to heat in storage, because it 
packs more closely and because it is more exposed to the action of 
molds. Usually the broken grains are split about in half and can 
not be readily fanned or screened from the whole grains. 

Where the crop is cured in the bundle the heads are usually cut 
from the stalks before thrashing. This is done by means of a hatchet 
or a heavy knife, like a cleaver, or by a long knife hinged at the point 
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and mounted on a frame or on the wagon box. Some farmers load 
the bundles, heads out, on a hayrack, and saw off the projecting 
heads with a hay knife. 

STORING. 


Since the grain in bulk heats so readily, great care must be used in 
storing it. As previously stated, it should be thrashed only when 
fully ripe and thoroughly dry. The storage problem on the farm is 
usually not serious. The bins are not likely to be large or very 
tightly constructed. If a large quantity is to be binned, however, 
it may be necessary to provide for some means of ventilating the 
center of the mass. This can be done by means of a wooden pipe or 
a long, narrow wooden box, perforated at intervals, built through the 
center of the bin and opening outside. The openings should be cov- 
ered by a heavy wire screen. 


. 


YIELD. 


Kafir yields in the dry-land areas vary from nothing to 50 bushels 
to the acre and occasionally go as high as 70 or 75 bushels. There is 
probably very little difference in the actual yielding power of the 
different varieties, though there is often great difference in their per- 
formance. There is considerable difference in the yields obtained 
in different localities, due to differences in elevation, latitude, 
soil, and normal rainfall. As large yields can not be expected on 
the high plains or the more northern plains with their shorter season 
and cooler nights as in the lower plains and more southern sections. 

Yield is governed by seasonal conditions, however, more than by 
any other factor. In years of drought the yields are seriously lowered. 
In years of abundant moisture they become unusually high. Rain- 
fall can not be controlled, but the amount of moisture in the soil can 
be greatly influenced by proper methods of tillage. 

The use of dwarf and early varieties, such as the Dwarf Blackhull, 
will permit much better yields in dry seasons than can be obtained 
from varieties of standard height. The dwarf plant actually uses less 
water in growth. LEarliness enables it to mature before a drought 
occurs. Combined dwarfness and earliness lower the water require- 
ments and so permit the plant to continue growth, even in spite of 
drought, béeause the dwarf plant does not use water as fast. 

Table I shows the comparative yields obtained from the different 
varieties at the Cereal Field Station at Amarillo, Tex., during a series 
of years. The yields given are the averages obtained from several 
plats, as stated in the second column. 

552 





KAFIR AS A GRAIN CROP. 


TABLE I.—Data showing number of plats, length of growing period, row space to one 
plant and to one stalk, und yield to the acre for the best plat and the average for all plats 
of kafir varieties grown at the Cereal Field Station, Amarillo, Tex., 1908 to 1912, in- 
clusive. 
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USES OF THE CROP. 


Kafir furnishes a feeding grain, a combined grain and fodder crop, 
and a food for man. 
A FEEDING GRAIN. 


Kafir grain makes excellent feed for all classes of farm animals, 
including poultry. It is used as a substitute for corn in the ration 
and has a chemical composition very similar to that of corn; that 
is, it is rich in carbohydrates or fat formers and low in protein or 
muscle builders. It is therefore best fed in connection with some hay 
or foodstuff rich in protein. It is best to grind the grain before 
feeding for all stock except poultry. The starch is somewhat less 
digestible than is cornstarch, but, in general, kafir grain has a feeding 
value of 90 per cent or more of that of corn. 
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FEEDING IN THE BUNDLE. 


A considerable quantity of kafir is fed in the bundle, unthrashed. 
This is partly because of a lack of separators in parts of the southern 
plains area and partly to save labor. The stover (fodder with heads 
removed) makes a good roughage when well cured, and many feeders 
supply both the grain and roughage at the same time by feeding in 
the bundle. 

FOOD FOR MAN. 

For many years farmers here and there have had kafir made into 
meal at their local mills and have used the meal in making batter cakes 
and similar foods. More recently experiments conducted coopera- 
tively by the Bureau of Plant Industry and the Kansas State Agri- 
cultural College have shown that the meal can be used in much the 
same way as corn meal. Mixed with wheat flour in suitable propor- 
tions it can be used very acceptably in a great variety of dishes. 
This meal is now regularly manufactured and sold by one firm in the 
Southwest. The kafir grain can also be used as pop corn. 
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